ABSTRACT PURPOSE: To assess astigmatic reduction and rotational stability of Rayner T-fl ex toric intraocular lenses (IOL) (573T and 623T; Rayner Intraocular Lenses Ltd) in a series of cataract surgery patients with corneal astigmatism Ͼ1.50 diopters (D).
t has been estimated that 15% to 29% of patients with cataracts have more than 1.50 diopters (D) of preexisting astigmatism. 1 The current development of toric lenses is encouraging, as toric lens implantation is a predictable single-step surgical procedure to minimize residual refractive error. [2] [3] [4] [5] The diffi culty in toric intraocular lens (IOL) implantation lies in the proper marking of the exact position at which the lens must be placed as well as a meticulous intraoperative alignment. 6 The purpose of this study was to assess astigmatic reduction and rotational stability of Rayner T-fl ex Toric IOLs (573T and 623T; Rayner Intraocular Lenses Ltd, East Sussex, United Kingdom) in a series of cataract surgery patients with corneal astigmatism Ͼ1.50 D.
PATIENTS AND METHODS
This prospective, observational study included 27 eyes that underwent cataract surgery at Donostia Hospital, Spain, between January and July 2010 with preoperative corneal astigmatism Ͼ1.50 D measured with keratometry (IOLMaster Biometer; Carl Zeiss Meditec, Jena, Germany). The study was conducted in compliance with the Declaration of Helsinki and informed consent was obtained from all patients after the explanation of the nature and possible consequences of the study.
Inclusion criteria included cataract with preoperative regular corneal astigmatism Ͼ1.50 D. Exclusion criteria included ocular diseases such us corneal disorders, traumatic cataract, glaucoma, and retinal or macular degenerations.
Before cataract surgery, patients underwent a complete medical history and ophthalmologic examination including Slit-lamp evaluation, applanation tonometry, and dilated ophthalmoscopy were also performed.
Rayner T-fl ex toric IOLs are single-piece lenses with alignment marks manufactured with a new hydrophilic acrylic copolymer (Rayacryl, Rayner Intraocular Lenses Ltd) with an ultraviolet fi lter, antivaulting haptics (AVH Technology, Commerce, California), and square edges to prevent posterior capsule opacifi cation. The lenses are currently manufactured as either model 573T or model 623T, having a 5.75-or 6.25-mm optic, respectively. Model 623T is designed for low and medium power lenses (up to 25.00 D) and is anatomically correct for the larger, myopic eye. Model 573T is used for normal and hyperopic eyes and higher power lenses (у25.50 D). Physical parameters and power availability of the lens are presented in Table  A (available as supplemental material in the PDF version of this article). For lens selection, we used the toric calculator and online ordering system Raytrace (http://www.toriciol.rayner.com). The model selection is made automatically by Rayner so that the largest possible diameter optic is supplied for any particular sphere/cylinder/injector nozzle combination.
All surgeries were performed by the same surgeon (T.A.) using topical anesthesia. We used the Gerten Pendulum Marker (Geuder, Heidelberg, Germany), which allows the marking of the exact degree on the corneal surface ensuring accurate positioning of the lens (Fig A, available as supplemental material in the PDF version of this article). Marking is performed in the operating room with the patient seated so as to avoid ocular cyclotorsion. Phacoemulsifi cation with IOL implantation was performed through a 2.75-mm temporal incision (axis: 0° to 180°) with a surgically induced astigmatism of 0.38. The lens is inserted into the bag with the R-INJ-04 soft-tipped injector (Rayner Intraocular Lenses Ltd) without extending the incision.
Postoperative assessments were performed 1 week, 1 month, and 3 months after surgery in all patients. Uncorrected (UDVA) and corrected distance visual acuity (CDVA), mean spherical equivalent refraction, mean residual sphere and cylinder, and difference between target astigmatism and achieved astigmatism were measured. The axis of the toric IOL position was established by alignment of the slit-lamp beam under photographic assessment through dilated pupils, which has been demonstrated to be a reliable and predictable method of assessing IOL alignment. 7 Thus, we analyzed the degree of offset of the IOL, 3 months postoperatively.
RESULTS
A total of 27 eyes from 22 patients were studied. Patient demographics are shown in Table 1 .
VISUAL AND REFRACTIVE OUTCOMES
Refractive results 1 week, 1 month, and 3 months after surgery are shown in Table 2 . Final results 3 months postoperatively are shown in Figure 1 . One patient who did not achieve 20/20 was found to have drusen in the macular area, which were only visible with autofl uorescence. All (100%) patients obtained CDVA 20/25 or better. Mean residual sphere was 0.25Ϯ0.37 D and mean residual cylinder was 0.52Ϯ0.63 D. 
ASTIGMATISM OUTCOMES
For vector analysis, refractive and corneal astigmatism were converted to power vector notation using Fourier transformation. Wilcoxon test was used to determine statistical signifi cance. A signifi cant reduction in refractive astigmatism was noted after toric IOL implantation (Pр.05). Figure 4 shows the scatterplot for J 0 and J 45 calculated with pre-and postoperative keratometry. Refractive changes were not correlated with keratometric changes.
ROTATIONAL STABILITY
Mean rotation of the lenses was 2.07°Ϯ2.52° at 1 day, 2.51°Ϯ2.65° at 1 week, 3.55°Ϯ3.61° at 1 month, and 3.11°Ϯ3.57° at 3 months postoperatively. Counterclockwise rotation was seen in 15 patients, clockwise rotation in 8 patients, and no rotation in 4 patients. Rotation of 0° to 5° was seen in 81.5% (22 lenses), rotation between 6° and 10° was seen in 11.1% (3 lenses), and 7.4% (2 lenses) had rotation of 10° to 12°. Figure 4 compares the planned intraoperative toric IOL axis with the toric IOL rotation 3 months after surgery, showing that the planned axis alignment and the extent of postoperative rotation did not have a linear correlation (PϾ.1).
Taking into account the two different lens models (573T in 6 eyes and 623T in 21 eyes), rotation of the two groups was compared using the Mann-Whitney U test for independent models and showed no statistically signifi cant differences (P=.512).
CENTRATION OF THE LENS
Intraocular lens decentration was assessed with photography. Maximum offset 3 months after surgery was 1 mm. Decentration did not prove to be clinically signifi cant in any patient. 
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OTHER COMPLICATIONS
Corneal edema 1 day after surgery was recorded in one patient and resolved spontaneously during the fi rst week. No other complications such as endophthalmitis, pupillary block, or retinal detachment were found.
DISCUSSION
Mean rotation of the Rayner T-fl ex toric IOL was minimal and remained stable at 3 months postoperatively with the greatest rotation found in the immediate postoperative period. Approximately 1° of off-axis rotation results in a loss of up to 3.3% of the cylinder power for each degree of rotation. 8 Thus, we can attribute 0.14 D to the mean rotation of 3.11°. Rotation Ͻ10° was noted in 92.6% of eyes. Similar results were obtained by Mendicute et al 9 with AcrySof toric IOLs (Alcon Laboratories Inc, Ft Worth, Texas), with a mean axis rotation of 3.63° postoperatively and a rotation of Ͻ10° in 96.7% of eyes. De Silva et al, 10 in a study of toric IOLs with a Z-haptic, reported no rotation Ͼ5° during the 6-month follow-up period. Zuberbuhler et al 11 studied the AcrySof SA60TT IOL (Alcon Laboratories Inc) in 44 eyes and reported postoperative rotation within 5° in 95% of eyes with a mean absolute rotation of 2.2°Ϯ2.2°.
No statistically signifi cant differences were found between the rotations of the two lens models used in the present study. However, we suspect that model 623T may be more stable, but due to the small number of patients, further studies with more patients should be performed to confi rm this hypothesis.
In our study, mean UDVA was 20/40 or better in 96% of patients, reaching 20/25 or better in 100% of patients when visual acuity was corrected. Chang In the present study, astigmatism improved from Ϫ2.70Ϯ0.94 to Ϫ0.52Ϯ0.63 D. Compared to other studies, our study demonstrated the greatest improvement in astigmatism using these lenses. Gerten et al (Table 3) . 
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Figures 2 and 3 were plotted to assess whether surgically induced corneal refractive change plays a role in surgically induced refractive change. Figure 2 shows that keratometric astigmatism was distributed randomly before and after toric IOL implantation without signifi cant differences. Figure 3 shows the improvement of total astigmatism. Keratometric changes were minimal; thus, the reduction in astigmatism was the result of toric IOL implantation.
Posterior chamber Rayner T-fl ex toric IOL implantation is an effective and reliable option to correct preexisting astigmatism in cataract surgery. 
